Objective: To assess the efficacy of two psychosocial interventions for caregivers of older persons with spinal cord injury (SCI). Design: A multisite, three-group, randomized controlled trial comparing two active intervention conditions with each other and to an information-only control group. One hundred seventy-three caregiver and care-recipient dyads were randomly assigned to one of three conditions: a caregiver-only treatment condition in which caregivers received a multicomponent intervention based on their risk profile; a dual-target condition in which the caregiver intervention was complemented by a treatment targeting the care recipient, designed to address both caregiver and care recipient risk factors; and an information-only control condition in which the caregiver received standard printed information about caregiving, SCI, and aging. Outcome Measures: A multivariate outcome comprised of six indicators linked to the goals of the interventions was the primary outcome of the study. The multivariate outcome included measures of depressive symptoms, burden, social support and integration, self-care problems, and physical health symptoms. Results: At 12 months, caregivers in the dual-target condition had improved quality of life as measured by our multivariate outcome when compared to the control condition. Using the dyad as the unit of analysis, the dual-target condition was superior to both the control condition and the caregiver-only condition in our multivariate outcomes analysis. Dyads enrolled in the dual-target condition had significantly fewer health symptoms than control condition and caregiver-only condition participants and were less depressed when compared to participants in the caregiveronly condition. In follow-up analyses we found that a higher proportion of caregivers in the dual-target condition had clinically significant improvements in depression, burden, and health symptoms when compared with the caregiver-only condition. Conclusion: Caregivers are in need of and can benefit from interventions that help them manage the medical and functional limitations of the care recipient. Intervention strategies that target both the caregiver and care recipient are particularly promising strategies for improving the quality of life of caregivers.
Persons with spinal cord injury (SCI) are typically cared for at home by family members who are responsible for providing a wide range of services, some of which were formerly delivered by traditional health care providers. Although it is generally recognized that caregivers of individuals with chronic illnesses and disabilities experience high levels of psychiatric and physical morbidity (Schulz, O'Brien, Bookwala, & Fleissner, 1995; Schulz, Newsom, Fleissner, deCamp, & Nieboer, 1997; Schulz et al., 1995; Schulz & Quittner, 1998) , including increased risk of mortality (Schulz & Beach, 1999) , caregivers of individuals with SCI may be at even greater risk of negative outcomes because of the unique challenges of caring for an individual with SCI and the long duration of the caregiving career. Researchers consistently report elevated levels of physical stress, emotional stress, burnout, fatigue, anger and resentment, and depression among caregivers of persons with SCI (Boschen, Tonack, & Gargaro, 2005; Dreer, Elliott, Shewchuk, Berry, & Rivera, 2007; Elliott, Shewchuk, & Richards, 2001; Lucke, Coccia, Goode, & Lucke, 2004; Shewchuk, Richards, & Elliott, 1998; Weitzenkamp, Gerhart, Charlifue, Whiteneck, & Savic, 1997) . Caregivers providing support to older adults with SCI may experience particularly acute negative health effects because the older individual with SCI poses unique challenges brought about by the combined effects of aging and injury.
The overwhelming evidence on the health effects of caregiving and the high costs of institutional care have spawned numerous studies aimed at testing interventions to improve health outcomes of caregivers and help them maintain their relative at home. The vast majority of this literature has focused on caregivers providing support to older adults with chronic disease-related disability, particularly those suffering from Alzheimer's disease (Pinquart & Sorenson, 2003; Schulz, Martire, & Klinger, 2005; Selwood, Johnston, Katona, Lyketsos, & Livingston, 2007) . With the exception of one recently published randomized trial (Elliott & Berry, in press) , there exist no other well-controlled intervention studies for caregivers of individuals with SCI, even though researchers have been calling for such studies for more than a decade (Boschen et al., 2005; Dreer et al., 2007; Elliott & Shewchuck, 1998; Lucke et al., 2004; Rodgers et al., 2007; Sheija & Manigandan, 2005) . The study by Elliott and Berry (in press) showed that brief problemsolving training significantly decreased dysfunctional problem solving among caregivers but had little impact on other outcomes, possibly due to the brevity of the intervention and/or the small sample size. The primary purpose of this article is to report the results of a randomized clinical trial designed to improve the quality of life of caregivers of individuals with SCI. We compare two active intervention conditions with each other (caregiver-only intervention vs. a dual-target intervention) and to an informationonly control group. The caregiver-only intervention provided caregivers with enhanced access to resources, education and skills training, strategies for improving self-care and emotional wellbeing, and social support. The dual-target intervention provided support to both the caregiver and individual with SCI.
Our approach to developing the interventions for this study was guided by both theory and extant research on caregiver interventions. Modeled after the successful REACH intervention trial for caregivers of patients with dementia (Belle et al., 2006) , our starting point was the assumption that caregiving presents multiple challenges at varying levels of intensity that are not easily addressed. As a result, there is no single, easily implemented, and consistently effective method for achieving clinically significant effects among caregivers or care recipients (Schulz et al., 2002; Selwood et al., 2007) . Most existing studies target a single problem such as depression or burden or use a multicomponent approach that combines educational components with strategies for enhancing problem-solving skills and/or managing emotional responses to caregiving challenges (Schulz, 2000; Sorensen, Pinquart, & Duberstein, 2002) .
Although we subscribe to the multicomponent approach to caregiver interventions, we diverge from the existing literature in several respects. First, we believe a "one size fits all" approach to caregiver interventions is likely to be ineffective. Because of the diversity of challenges inherent in the caregiving situation, interventions need to allow for some degree of tailoring to meet the specific needs of the individual. Thus, we subscribe to a structured-but at the same time, tailored-approach to delivering interventions that are responsive to individual needs. Second, we believe that there are important synergies to be attained by simultaneously treating the caregiver and care recipient, a relatively unexplored area in the caregiving intervention literature (Martire, Lustig, Schulz, Miller, & Helgeson, 2004) . For individuals with severe disabilities embedded in supportive personal relationships, it is important to consider the reciprocal impact that providers and receivers of care have on each other (Bookwala & Schulz, 1996) . Psychosocial interventions targeting both patient and family caregiver may have added benefit as compared to interventions aimed at only one of these individuals. While both types of interventions may improve the emotional well-being and health behaviors of either individual, dyadic intervention has greater potential due to its effects on factors such as effective support seeking and support provision within the dyad (Martire & Schulz, 2007) .
A more specific conceptual model illustrating our approach to treatment in the current study is illustrated in Figure 1 . The left half of the panel describes a stress-health model applied to the care recipient, while the right half illustrates how recipient disability affects caregiver outcomes (Schulz & Williamson, 1993; Schulz, 2000) . In contrast to most caregiving analyses, this model specifies important reciprocal relations between care recipient and caregiver in terms of the perception of and the emotional and behavioral response to stress, as well as reciprocal effects of illness. The bolded arrows in Figure 1 contrast the hypothesized impact of dual-target versus caregiver-only interventions. One of our central predictions is that caregiver outcomes will be enhanced in the dual-target treatment condition when compared to a traditional caregiver-only treatment condition and that both active treatments will be superior to the control condition. The synergistic effects of the dual-target condition should also be evident in analyses that focus on the dyad as the unit of analysis (i.e., a composite measure that reflects the impact of the intervention on the dyad as a unit).
Methods

Study Design Overview
The study design was a multisite, three-group, randomized clinical trial comparing two active intervention conditions with each other and to an information-only control group. Caregiver and care recipient (individual with SCI) were randomly assigned to one of three conditions: a caregiver-only intervention condition; a dual-target intervention condition that targeted both the caregiver and the care recipient; or an information-only control condition in which the caregiver received standard printed information about caregiving, SCI, and aging typically available from social service and health agencies. Both intervention conditions involved the use of a computer-telephone technology system that was proven to be effective in caregiver intervention studies (e.g., Eisdorfer et al., 2003) . The interventions were delivered at the caregiver's/carerecipient's home and via a computer telephone technology system over a 6-month period. All participants were assessed at home by certified assessors at baseline and at 6 and 12 months after baseline. Assessors were blinded to treatment condition at the follow-up assessments.
Eligibility Criteria, Recruitment, and Retention
The caregiver was self-identified. Eligibility criteria for caregivers included provision of instrumental or emotional support for a spouse, relative, partner, or friend with SCI for at least the past 6 months; having regular contact with the individual with SCI (at least a minimum of face-to-face contact one time per month and telephone contact on a weekly basis); living with or near the individual with SCI; being over the age of 18; having a telephone; planning to remain in the geographic area for at least 6 months; and competency in English.
Eligibility criteria for the individual with SCI included having an SCI (quadriplegia or paraplegia) due to an acquired injury or disease with complete or incomplete lesion as defined by the American Spinal Cord Injury Association; being age 35 years or older; having a mobility impairment as the result of the SCI (needing some form of assistance to ambulate); living in the community in a nongroup setting for a minimum of 1 year after injury; having a telephone; planning to remain in the geographic area for at least 6 months; and competency in English. We included age as an exclusion criterion for the care recipients as one of our focuses was on adults aging with SCI.
Dyads were excluded if the caregiver or care recipient (a) had a terminal illness with life expectancy Ͻ 6 months; (b) was in active treatment for cancer other than maintenance use of tamoxifen or lupron; (c) was blind or deaf; or (d) had a cognitive impairment (defined at screening as a score on the Short Portable Mental Status Questionnaire Ն 4 errors).
Dyads were recruited from multiple community sites and health and social service agencies in two cities, Pittsburgh, PA and Miami, FL. Extensive outreach efforts to the communities at both sites included radio and television announcements, newspaper articles and advertisements, targeted newsletters, and community presentations. Recruitment and retention results are summarized in Figure 2 .
Procedures
Potential study participants were initially screened via telephone. If both members of the dyad were eligible for the project and expressed interest in participating, an in-home baseline assessment was conducted separately for the caregiver and the care recipient by certified assessors. Following completion of the baseline battery, participants were randomly assigned to one of the three conditions. Randomization was performed at the Miami site using a computer-generated algorithm and transmitted to the Pittsburgh site using a standard protocol. In-home follow-up assessments occurred at 6 and 12 months after baseline by certified assessors who were masked to treatment condition. Each assessment required about 90 min to complete. Participants were compensated $25 upon the completion of each assessment.
Each site obtained local Institutional Review Board approval, and both members of the dyad provided written informed consent. A Data Safety Monitoring Board met at regular intervals throughout the study to monitor adverse events associated with study participation.
Caregiver-Only Intervention
This intervention condition was designed to provide caregivers with knowledge and cognitive/behavioral skills to reduce environmental and personal stress, improve health and self-care, enhance access to formal and informal support, and improve emotional well-being. The intervention targeted five known areas of caregiver risk: lack of knowledge about caregiving and caregiver burden, social support and integration, emotional well-being, communication, self-care and physical health. Because of the variability inherent in the caregiving situation, the intervention allowed for some tailoring to meet the specific needs of the individual. The tailoring of the intervention was based on individual risk profiles obtained from the baseline assessment. All caregivers received standard information on all of the five treatment modules, but the emphasis on a particular topic varied as a function of the needs of the caregiver. For example, individuals who had high levels of depressive symptomatology (i.e., high scores on the Center for Epidemiologic Studies Depression Scale [CESD]) received a stronger dose of the emotional well-being module than individuals with few depressive symptoms. In addition, individuals had the option of selecting specific topics within modules (e.g., exercise or sleep hygiene in the self-care and physical health module). The intervention involved a range of strategies including provision of information, didactic instruction, problem solving, skills training, stress management techniques, and telephone support groups (see Table 1 ). These strategies were adapted from the REACH intervention program (Belle et al., 2006) . Examples of specific areas covered by the caregiver intervention included management of medical (e.g., pressure sores) and behavioral issues (e.g. Activities of Daily Living dependencies); coordination of care with health care providers and service systems (e.g., rehabilitation services); enhancing support from formal and informal resources such as other family members; social isolation and relationship problems (e.g. sexuality and SCI); communication with health care providers and family/friends; stress management and relaxation techniques; and strategies to enhance caregiver health and well-being as well as that of the care recipient (e.g. exercise, making time for oneself).
The intervention was delivered over a 6-month period and consisted of seven 60-to 90-min individual sessions delivered at home (five sessions) or by telephone (two sessions) and five structured telephone-based support group sessions. Certified interventionists who had at least a bachelor's degree in psychology or a related field conducted all sessions. The support group sessions included a facilitator and up to six caregivers and were interspersed with the intervention sessions.
Caregivers were also provided with a screen phone and a notebook that contained standard information on SCI, the aging process, caregiving and community resources, and instructions on how to use the screen phone. During the initial session, caregivers were given an introduction to the intervention, provided with the standardized packet of information, and received training on the use of intervention materials and the screen telephone system. The screen telephone system was menu driven (text and speech) and was used to facilitate the telephone support groups. The system also provided information on the intervention topics and community resources. During the second session, interventionists reviewed caregiver responses to the baseline assessment, negotiated with the caregiver the areas of concentration for subsequent sessions, and reviewed use of the telephone system. This session also focused on issues of health and well-being in the caregiver and care recipient. Subsequent sessions were devoted to communication problems and strategies to address them, emotional well-being and stress management, and enhancing social support, respectively. Each session concluded with a review of strategies to practice and tasks to be completed in preparation for the next session. The final intervention session provided a review of the major topics that were discussed throughout the intervention program and encouraged the participants to use the skills they had learned.
Dual-Target Intervention
The dual-target intervention condition was designed to complement the caregiver-only intervention and targeted both the caregiver and the individual with SCI (care recipient, see Table 1 ). The caregiver component intervention was identical to that of the caregiver-only condition.
The care recipient intervention was designed to provide the individual with SCI knowledge and cognitive and behavioral skills to improve management of environmental and emotional stress, improve their health and self-care, enhance their access to formal and informal support, and improve their emotional well-being. Procedures and intervention strategies used with the caregiver were adapted for the care recipient. In addition, care recipients were taught about the potential impact of providing care to someone with SCI on the health and well-being of the caregiver. For example, the module on self-care and preventive health behaviors not only emphasized the importance of these strategies for the care recipient's health but also ways in which they might benefit the caregiver by reducing the caregiver's level of burden. As was the case for the caregiver, the emphasis on a particular topic was tailored to the needs of the care recipient on the basis of the baseline assessment. The intervention was delivered over 6 months and involved seven individual intervention sessions at home (five sessions) or via telephone (two sessions) using the same time schedule as outlined above. The caregiver was not present at these sessions. Five telephone support group sessions were also provided and followed the same format as the caregiver groups; they were comprised exclusively of the individuals with SCI. The care recipients also received a screen phone (if they lived in a different residence from the caregiver) and were provided with a notebook of information relevant to SCI, aging, and community resources.
Information-Only Control Group
Caregivers who were randomly assigned to the control condition received the same standardized packet of written information on SCI, the aging process, community resources and programs, and caregiving as participants randomly assigned to the active intervention conditions. In addition, three "check-in" telephone contacts were made at months 3, 5, and 9 following randomization by the certified interventionists.
Treatment Fidelity and Quality Control of Assessments
All interventionists had a bachelor's/master's degree in psychology, counseling, social work, or related discipline. Interventionists received intensive training that included reading materials, structured role play and practice opportunities, and three cross-site training conference calls. They were also required to submit a practice audiotape of the first intervention session and the session on emotional health for review and feedback from the site principal investigators prior to certification. Treatment implementation was monitored and maintained by weekly supervision meetings at each site and monthly cross-site conference calls. Interventionists also submitted an audiotape of an initial session and one other session for review 6 months after their initial certification. In addition, a delivery assessment form was completed after each contact with a caregiver. These forms were reviewed by the site coordinator to ensure compliance with the intervention protocol.
All assessors were required to complete a standard training protocol that included background readings, attendance at a training session, and role play of a baseline interview, which was reviewed by the site PI or project coordinator. An individual could be certified as both an assessor and interventionist; however, they were not permitted to conduct a follow-up assessments with persons to whom they were delivering the intervention.
Measures
Standard demographic data were collected on all study participants. These data along with characteristics of the spinal cord injury are reported in Table 2 .
Primary Outcome Measures: Caregiver and Care Recipient
A multivariate outcome comprised of six measures linked to the five components of the intervention was identified a priori as the primary outcome of the study. The multivariate outcome included measures of depressive symptoms, burden, social support, social integration, self-care, and physical health symptoms. Each of these measures is described below. With the exception of the caregiver burden measure, identical outcome measures were administered to the care recipient.
Depression. The 10-item version of the CESD (Irwin, Artin, & Oxman, 1999; Radloff, 1977) was used to assess depression in both caregivers and care recipients. Using the previous week as a reference, respondents rated each item on a scale from 0 (experienced rarely or none of the time) to 3 (experienced most or all of the time). Scores range from 0 through 30, with higher scores indicating increased presence of depressive symptoms; a score of 8 or higher (equivalent to 16 or higher on the 20-item scale) is widely interpreted as being at risk for clinical depression (Andresen, Malmgren, Carter, & Patrick, 1994; Irwin et al., 1999) . Cronbach's alpha at baseline was .76.
Caregiver burden. The brief (12-item) version of the Caregiver Burden Interview (Bedard et al., 2001; Zarit, Orr, & Zarit, 1985) was used to assess burden. Each item was rated on a 5-point scale from 0 (never) through 4 (nearly always), yielding a possible range of 0 to 48. Higher values indicate greater levels of caregiver burden. This measure was administered to caregivers only. Cronbach's alpha at baseline was .85.
Social support and social integration. Satisfaction with social support was assessed with three items assessing instrumental, emotional, and informational support (Belle et al., 2006) . For each item respondents indicated their level of satisfaction-0 (not at all), 1 (a little), 2 (moderately), or 3 (very). Scores for the three items were summed to yield a total score ranging from 0 to 9. Cronbach's alpha at baseline was .73. Social integration was assessed with three items assessing the number of relatives, friends, neighbors, and others that "you see or hear from at least once a month, feel close to, feel you can call on for help with chores, transportation, etc." Scores could range from 0 to 15, with higher scores reflecting greater social integration. Cronbach's alpha at baseline was .76. We used two separate measures of social relationships because measures of support have been shown to buffer the effects of stress while measures of social integration have main effects on health outcomes (Cohen & Wills, 1985) .
Self-care problems. Based on a measure used in other caregiving studies (Burton, Schulz, Jackson, Hirsch, & Zdaniuk, 2000; Wisniewski et al., 2003) , self-care problems were assessed with seven items asking respondents the extent to which they had been drinking more than usual in the past month, smoking more than usual, exercising regularly, eating healthy or well-balanced meals, seeing primary care physician for routine checkups, seeing a dentist for routine checkups, and taking prescription medications appropriately. Each item had a yes or no (1, 0) response, and items were summed (and reverse scored as appropriate) such that a higher score indicated poor self-care. Cronbach's alpha was .48, indicating that these self-care behaviors are only moderately correlated.
Physical health symptoms. Physical health symptoms were assessed with four items asking respondents how frequently (0 [never], 1 [sometimes], 2 [often]) they experienced sore throats, colds or headaches; stomach or intestinal problems; back or other muscle or joint pain; and sleeping problems. Higher scores indicate more health problems. This measure was developed and used in the REACH caregiving trial (Belle et al., 2006) . We expected low to moderate associations between symptoms on this scale, and this is reflected in the Cronbach's alpha of .54.
Statistical Analysis
We first calculated change scores for each of the outcome measures by subtracting baseline values from the 6-month and 12-month follow-up values. We examined change scores separately for caregivers, care recipients, and for the two combined (mean dyad score). Change scores were then analyzed using multivariate ANOVAs to assess differences between dual-target and caregiver-only conditions and between each of the two treatment groups and the control condition. The multivariate outcomes analyses which produced a significant omnibus F-test were followed with univariate tests examining each of the outcome variables separately. These procedures were used to test group differences among caregivers, care recipients, and caregiver-care-recipient dyads.
Methods developed for the REACH II caregiver intervention trial were also used to assess clinical significance within each outcome domain for caregivers (Belle et al., 2006) . A criterion of 0.5-SD improvement from baseline to 6-and 12-month follow-ups was used to represent a clinically significant change as it represents the upper end of the distribution of effect sizes reported in the caregiving literature (Brodaty, Green, & Koschera, 2003; Schulz et al., 2002; Sorensen et al., 2002) . Within each treatment group for each outcome measure, we calculated the number of individuals who improved by at least 0.5 SD from baseline to follow-up and subtracted the number of individuals who worsened by at least 0.5 SD, yielding a net improvement score expressed as the number and percent of individuals who fell into this category. By using the bootstrap method (Davison & Hinkley, 1997) , we estimated the 95% confidence intervals (CIs) of the differences in number (n) and percentage (%) net improvement scores between the two treatment groups and between treatment groups and control. We used selection with equal probability and with replacement to create 1,000 bootstrap samples, from which we obtained the 95% CIs based on the percentile of distributions of n and %.
Multiple imputation methods were used to handle missing data in the analyses (Rubin, 1987) . Multiple imputation is the preferred method for dealing with data that are not missing at random and avoids many of the conceptual and statistical problems of single imputation methods such as carrying forward the last observation (Schafer & Graham, 2002) . Using the NORM statistical program (Schafer, 1999) , we predicted missing outcome values for each participant (e.g., depressive symptoms at 12 months) from observed values on a set of background variables correlated with the outcome and the baseline value of that outcome. The program used a Markov Chain Monte Carlo technique to create five simulated data sets, which were then used to run five sets of multivariate ANOVAs. Thus, for each multivariate ANOVA, we obtained five omnibus test F-ratios. We selected the median of the five values to report and on which to base our conclusions regarding statistical significance. NORM was also used to combine the parameter estimates and standard errors from the univariate follow-up analyses using Rubin's (1987) rules, in order to obtain significance levels for each of the three a priori contrasts (dual target vs. control, caregiver only vs. control, and dual target vs. caregiver only).
Results
Of the 918 individuals screened, 394 were eligible for participation. Forty-eight eligible participants refused participation, leaving 346 participants (173 dyads) randomized to three conditions (Figure 2 ). Eighty-eight percent of participants (n ϭ 306) completed the 6-month follow-up, and 86% of participants (n ϭ 299) completed the 12-month follow-up. Primary reasons for dropping out of the study were refusal (44%), unable to contact (29%), moving out of the area (13%), too ill (9%), and death or no longer providing support (5%). There were no statistically significant differences in dropout rates across the three groups. No significant differences were found in demographic characteristics or baseline status on outcome variables between those who completed the study and those who did not.
Demographic Characteristics and Baseline Scores
Caregivers were predominantly White women with a median age of 52 years who were often the spouse of the person with SCI. They had been providing care to the care recipient for a median of 5 years and helped with 5 of 16 Basic Activities of Daily Living and 4 of 8 Instrumental Activities of Daily Living (Katz, Ford, Moskowitz, Jackson, & Jaffe, 1963; Lawton & Brody, 1969) . Persons with SCI were predominantly White men with a median age of 54. The location of SCI was lumbar (5%, with 11% complete lesions), thoracic (30%, with 53% complete lesions), or cervical (51%, with 35% complete lesions). Time since injury varied from 1 to 63 years with a median duration of 8 years (Table 2) .
Within each treatment group, caregivers and SCI participants had similar demographic characteristics (Table 2 ) and baseline scores on the primary outcome measures (Table 3) . We also compared demographic characteristics across sites and found that caregivers from the Miami site were ethnically more diverse, such that a greater number of participants from the Miami site were Hispanic. Depression scores among caregivers were generally high (Table 3 ) with mean scores above the risk threshold for clinical depression (8 on the 10-item CESD). For both burden and depression, caregivers had baseline values slightly higher than those observed among caregivers of Alzheimer's patients (Belle et al., 2006) . Depression levels of persons with SCI were also high with more than half of the sample reporting symptoms above the threshold for being at risk for clinical depression.
Primary Outcomes
Mean baseline, 12-month follow-up, and change score values for caregivers, SCI participants, and caregiver-SCI participant dyads are reported by treatment group in Table 3 . Because the rates of change at 6 months were relatively small, we do not show 6-month values.
Baseline scores. All outcomes were tested for group differences at baseline. Three multivariate ANOVA analyses were conducted comparing all three groups against each other on all caregiver, care-recipient, and mean dyad outcomes. None of the omnibus tests reached significance, indicating that the groups were not different on the multivariate outcome at baseline. This analysis was followed with closer examination of the number of individuals with baseline outcome levels above clinical threshold in each group. The proportions of individuals with outcome scores above clinical threshold were calculated for caregiver, care-recipient, and mean dyad outcomes. For the depressive symptoms measure, CESD, a cut-off of 8 points or higher was used as the clinical threshold. For other outcomes, a score more than half SD above the total sample mean (i.e., burden, self-care, and health symptoms) or below the sample mean (i.e., satisfaction with support and social integration) was used as a clinical threshold. Proportions of participants who met these criteria were compared among the three groups using the chi-square test. The dual-target group had significantly more people who met threshold criteria for mean dyad social integration than the control group (20% vs. 10%, 2 ϭ 5.20, p ϭ .023) and had a higher proportion of individuals with depressive symptom scores above clinical threshold than the caregiveronly group (38% vs. 25%, 2 ϭ 5.55, p ϭ .018). Baseline values for these two variables were included as covariates in the analyses of dyadic outcome changes. Inclusion of these variables as covariates did not change the pattern of significant results. Thus, for the sake of consistency, the analyses without these covariates are reported below.
Change scores. A summary of the 12-month change score analyses are reported in Table 4 . All analyses of change were conducted with the intent-to-treat sample and multiple imputation.
The omnibus multivariate ANOVA of caregiver outcomes yielded significant effects for 12 months when comparing the dual-target condition with the control condition, F(6, 110) ϭ 2.48, p ϭ .027, and univariate follow-up analysis showed that at 12 months, outcomes for dual-target condition were superior to control condition for health symptoms (p ϭ .012) and social integration (p ϭ .007).
We also explored outcomes for the care recipients and for caregiver-care recipient dyads as a unit. No statistically significant omnibus treatment effects were found for the care recipients, although they trended in the predicted direction; however, several statistically significant effects were found when mean values of caregiver and care recipient outcomes were calculated and used as an outcome measure. Omnibus ANOVAs were significant when the dual-target condition was compared with the control condition on 12-month changes, F(5, 111) ϭ 2.30 p ϭ .049. The dual-target condition was also superior to the caregiver-only condition on 12-month changes, F(5, 107) ϭ 2.53, p ϭ .033. Univariate follow-up analyses showed that the dual-target condition was superior to the control condition for health symptoms (p ϭ .002), and the dual-target condition was superior to the caregiver-only condition for CESD and health symptoms (p ϭ .014; p ϭ .031, respectively). The effect sizes associated with omnibus ANOVAs were evaluated by partial eta-square and ranged from .12 to .14, indicating that treatment group membership explained 12-14% of the overall variance in the multivariate outcome. The effect sizes for univariate effects were evaluated using Cohen's d and ranged from .4 to .6, indicating a medium effect size (Cohen, 1988) . Table 5 shows the numbers and proportions of caregivers with clinically significant changes of 0.5 SD or more for each of the outcome measures. Net improvement at 12 months favored the dual-target condition when compared with the caregiver-only condition for CESD (26.4% vs. Ϫ7.2%, CI ϭ 6.5% to 57.1%), burden (36.8% vs. 5.3%, CI ϭ 1.9% to 61.6%), and health symptoms (42.1% vs. 7.1%, CI ϭ 7.2% to 62.7%). The dual-target condition was also superior to the control condition for burden (36.8% vs. 6.7%, CI ϭ 2.3% to 58.7%) and health symptoms (42.1% vs. 8.3%, CI ϭ 7.0% to 62.5).
Clinically Significant Effects for Caregivers Within Each Outcome Domain
Site Effects
We also assessed differences in outcomes among participants recruited in Pittsburgh, PA, versus those recruited in the Miami, FL, area. We tested for main effects in outcomes by site and the interactions between treatment and site. We found one significant 
Gender and Interventionist Effects
We tested for differences in gender distributions across the three groups and found no significant group effect.
In order to check for potential interventionist effects, we tested for both main effects and interaction effects for interventionists using a procedure in which each interventionist was dummy coded and then entered as a covariate in multivariate ANOVAs comparing treatment groups on primary outcomes. There were eight interventionists (four at each site) delivering intervention sessions. None of the covariate main effects or interactions with treatment was significant.
Exposure to Treatment Effects
Overall, there was little variability in exposure to treatment. A large majority of participants randomized to intervention conditions participated in all seven intervention sessions (80% of caregivers and 86% of persons with SCI). Among caregivers, 5% missed three or fewer sessions and 15% missed four or more sessions. Among care recipients, 5% missed three or fewer and 9% missed four or more sessions. Comparing participants who completed all sessions with those who did not yielded no statistically significant differences in outcomes for caregivers or persons with SCI.
Discussion
The unique challenges and health effects of caring for an individual with SCI have been documented in numerous studies, and our findings are consistent with those of earlier studies showing that SCI caregivers report high levels of depression and burden. To our knowledge, this is the first large-scale randomized clinical trial designed to improve the health and well-being of SCI caregivers. Two multicomponent interventions were compared with each other and with a control condition. The interventions were designed to maximize outcomes in multiple domains and allowed for tailoring to respond to individual variation in need. The caregiveronly intervention focused solely on the caregiver whereas the dual-target intervention focused on both the caregiver and the person with SCI. We predicted that both interventions would be superior to the control condition and that the dual-target condition would be superior to the caregiver-only condition. The pattern of results only partially supported our predictions. Overall, the dualtarget condition clearly improved the quality of life of the caregiver as well as the dyad, but no significant effects were found for the caregiver-only condition. We focused on 12-month outcomes because few changes were observed at 6 months. The latter finding is consistent with other studies demonstrating that intervention effects sometimes grow stronger over time (Scheier et al., 2005) .
At 12 months, the dual-target condition was superior to the control condition on our multivariate outcome. Follow-up univariate analyses showed that caregivers in the dual-target condition reported significantly fewer health symptoms and were more socially integrated than control caregivers. Although the direction of effects favored the caregiver-only condition when compared to the control condition, the multivariate outcome for this comparison was not statistically significant. Similarly, the comparison between dual-target and caregiver-only did not yield a statistically significant difference on our multivariate outcome, although the direction of effects favored the dual-target condition.
To further test the hypothesis that the dual-target intervention is superior to the caregiver-only condition, we performed additional analyses in which the dyad was the unit of analysis. We reasoned that complementary treatments targeting both the caregiver and the individual with SCI should have synergistic effects resulting in more positive outcomes for the dyad as a whole. The findings from these Note. NS ϭ Not significant; NT ϭ Not tested because omnibus ANOVA was not significant; CESD ϭ Center for Epidemiologic Studies Depression Scale; DT Ͼ C ϭ dual-target condition improved more than control condition; DT Ͼ CG only ϭ dual-target condition improved more than caregiver-only condition. analyses supported this prediction. The dual-target condition was superior to both the control condition and the caregiver-only condition in our multivariate outcome analysis. Dyads enrolled in the dualtarget condition had significantly fewer health symptoms than control condition participants and were less depressed and had fewer health symptoms when compared to participants in the caregiver-only condition. The consistent positive impact of the intervention on health symptoms suggests that this component of our intervention which provided instruction and tools to enhance self-care and preventive health behaviors was particularly effective. To our knowledge, this is the first caregiver intervention study in which dyads are used as the unit of analysis. We believe this analytic approach provides compelling evidence for observing the beneficial effects of the intervention on the unit as a whole as opposed to a single individual. This approach also helps to account for-and in this case, rule out-the possibility that an intervention benefiting the caregiver may at the same time be detrimental to the care recipient.
The benefits of the dual-target condition were also demonstrated when clinical significance was used as the outcome criterion. A higher proportion of caregivers in the dual-target condition had clinically significant improvements in depression, burden, and health symptoms when compared with the caregiver-only condition. Similar, although slightly weaker, effects were found for the comparison between dual-target and control condition.
Taken together, these findings suggest three conclusions. First, the dual-target condition was an effective strategy for improving the quality of lives of the caregiver and the dyad as a whole. This is an encouraging finding as it opens the door to new treatment strategies that can be applied to caregivers and care recipients simultaneously. By definition, caregiving studies focus on the caregiver; the dual-target approach reminds us that there may be important benefits to including the care recipient as well. The dual-target approach acknowledges the interactive and reciprocal nature of caregiver and care recipient outcomes and encourages us to develop treatment strategies that acknowledge the important influence of dyadic interactions on both caregiver and patient outcomes. Second, the fact that we obtained no significant effects for the caregiver-only condition raises questions about the efficacy of this approach for this caregiver population. In part, these negative findings may be due to issues of power as most of the effects trended in the predicted direction but did not reach statistical significance. Because of the long duration of their caregiving careers and the unique challenges they face, caregivers of persons with spinal cord injury may require more intensive and extraordinary interventions than caregivers of older individuals with more common age-related disabilities. Third, as we move toward more complex intervention strategies that involve multiple targets, we will need to expand our strategies for outcomes assessment. Caregiver intervention studies assume but rarely test the hypotheses that the intervention benefits accrue to both members of the dyad. Examining care recipient outcomes separately from caregiver outcomes is not the same as examining linked outcomes at the dyad level. For example, in this study we found virtually no impact of the interventions on care recipients as a group; however, we found multiple effects of treatment when we combined SCI participant scores with those of their caregiver. The pattern of results were consistent with those observed for caregivers only but were generally stronger, suggesting that both members of the dyad were contributing to the positive outcomes.
There are several clinical implications of this study. Our results clearly show that caregivers of persons with SCI are in need of and can benefit from interventions that help them manage the medical and functional limitations of the care recipient, enhance support from formal and informal resources, reduce social isolation, and encourage them to monitor and improve their own health and well-being. Inasmuch as caregiving is a highly interactive endeavor in which caregivers and care recipients mutually affect each other, it is critical that both members of the dyad be involved in clinical interventions. This study provides intervention strategies that can be useful in achieving this goal, but even these methods can be improved upon. Our recent work on the effects of suffering in the caregiving context suggests that clinical interventions that provide the caregiver with tools for addressing care recipient suffering may be particularly effective in achieving positive outcomes for both caregivers and care recipients (Schulz, Boerner, Shear, Zhang, & Gitlin, 2006; Schulz et al., 2008; Schulz et al., in press ).
The materials and protocols developed for our study can feasibly be adapted for wide-scale implementation in community settings by individuals with a background in psychology, rehabilitation counseling, social work, nursing, occupational therapy, or other related disciplines. Future research should focus on identifying strategies for adapting our intervention for implementation at the community level within the existing health, rehabilitation, and aging services networks. Future availability of community-based intervention services modeled after this one would be a valuable referral resource for family caregivers and their care recipients.
Our study has several limitations. The fact that intervention effects increased over time suggests that it takes time for their impact to incubate. It would have been useful to follow study participants beyond the 1-year follow-up to assess long-term effects of treatment. Also, although more than 20% of our sample was comprised of minority individuals, their number was not large enough to enable analyses by subgroups. Other caregiver studies (Belle et al., 2006) have shown that intervention effects vary by the race/ethnicity of the target individuals. An important follow up to this study should assess treatment effects in different racial/ethnic groups. It is important to remember as well that our findings apply to individuals with SCI who are on average 8 years after injury; our results do not necessarily generalize to the acute phase aftermath of SCI. Finally, some researchers might question our choice of the control condition. The most appropriate control condition for the type of intervention that we used is under considerable debate. Options include treatment as usual, minimal support, or attention control. For ethical reasons and to motivate control participants to remain in the study, we offered participants something minimal but meaningful, and thus opted for a minimal support control condition in which caregivers received basic written educational material and three brief telephone calls. Future studies might evaluate our intervention with larger samples and some form of attention control group. Despite these limitations, this study is an important first step in advancing the science of intervention research with caregivers of persons with SCI.
